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The length L can be measured directly, but s can only be found with the necessary accuracy from the contents. Thus if p be the specific gravity of mercury, and W the weight of the whole column in grammes, pLs = W,
whence s — WIpL, and
RW
Apart from the temperature corrections already referred to, the simplicity of the formula is disturbed by the inevitable departure from the truly cylindrical form of the glass tubes used to contain the mercury. It is true indeed that to a first order of approximation the formula stands unaltered, as we may see if we understand by s the mean section of the tube. The volume is still truly expressed by sL, and the resistance is approximately expressed by rL/s. If, however, the squares of the variations of section cannot be neglected, the actual resistance is greater than the formula would lead us to suppose, as is evident if we imagine the section to become at one place veiy small.
In general we must regard s as a function of the position («) along the tube at which it is taken. For the purposes of the present paper we may assume with sufficient approximation (see Lord Rayleigh's Theory of Sound, § 308)
R=r
dx
The necessary data with respect to s are obtained by a calibration of the tube. "If a small quantity of mercury is introduced into the tube and occupies a length X of the tube, the middle point of which is distant x from one end of the tube, then the area s of the section near this point will be s= G/\, where G is some constant. The weight of mercury which fills the whole tube is
where n is the number of points at equal distances along the tube, where has been measured, and p is the mass of unit of volume.
" The resistance of the whole tube is
E =
Hence
and
WR
gives the specific resistance of unit of volume " (Maxwell's Electricity, § 362).measurements are jnade at zero. If L be -the length and s the section of the column of mercury, R its resistance, r the specific resistance of the
